ABSTRACT
A survey of radio recombination lines in the Galactic plane with longitude −32 o < l < +80 o and latitude b < ±3 o using Ooty Radio Telescope(ORT) at 328 MHz has been reported. ORT observations were made using a New Digital Backend(NDB) augmented to it recently. With NDB ORT had a beam of 2 o .3 × 2 o .2sec(δ) and a passband of ∼1 MHz in the spectral line mode. The above mentioned Galactic region was divided into ∼ 2 o × 2 o patches with the ORT beam pointed to the center. The ORT observations form a study of distribution of extended low-density warm-ionized medium(ELDWIM) in the inner Galaxy using H271α RL. By obtaining kinematical distances using V LSR of the H271α RLs the distribution of ELDWIM clouds within the inner Galaxy has been deduced for the region given above.
Subject headings: ISM abundances: HII regions: Radio lines
Introduction
The preliminary unsuccessful attempts to detect RRL from hydrogen were made by Egorova and Ryzkov (1960) with the Pulkovo telescope. Successful detection of RRL was made in April 1964 using an improved radio meter with the 22-m radio telescope at Lebedev Physical institute in Puschino. Sorochenko and Borodzich detected the hydrogen RRL H90α (λ=3.38cm) towards the omega nebula. Independently at about the same time another group (Dravskikh et al 1965) also detected a convincing RRL H104α.
Following this many researchers (Lilley et al 1966; Goldberg & Dupree 1967; Gottesman & Gordon 1970; ) detected RLs. Subsequent attempts (Batty 1976) to detect RRL at lower frequencies(< 500MHz) seem (Anantharamaiah 1985) to have failed due to non availiability/development of radio telescope hardware. It was already known (Shaver 1975) in the community that stimulated emission(kT /hν× spontaneous) would boost RRL at lower frequencies. Apparently RRL at frequencies below 500 MHz were first observed from the Galactic plane (Anantharamaiah 1985) using Ooty Radio Telescope(ORT). A selective survey (Anantharamaiah 1985) ORT observations were made with a New Digital Backend(NDB) augumented to it recently (Prabu 2010 (Sofue et al. 2009 ) which gave a distribution of ELDWIM clouds in the inner Galaxy. ORT observations aimed at obtaining the distribution of ELDWIM in the inner Galaxy and to obtain new RL detections from above and below the Galactic plane at 328
MHz.
Observations
Ooty Radio Telescope(ORT) is situated near the town Ooty, south India at a longitude of 283 o .3 and latitude of 11 o .4. ORT (Swarup et al. 1971 ) is an off-axis parabolic cylinder with a length of 530m and width of 30m. The telescope is located on a hill which has a natural slope of 11 o .4 equal to the geographical latitude of the place. This gives it the feature of equatorial mount. The operating frequency of the telescope is centered at 326.5
MHz with a maximum BW of 15MHz at the front-end. The reflecting surface of the clylinder is made of 1100 stainless steel wires running parallel to each other along the entire length of the telescope. An array of 1056 half-wave dipoles in front of a 90 o corner reflector forms the primary feed of the telescope. The 1056 dipoles are in groups of 48. The signals recieved by these groups are added in phase to form 22 group outputs, each known as a module.
The telescope is divided into northern part and southern part. The northern modules are designated as N1 to N11 and the southern modules as S1 to S11. 
In the present case n F F T = 256 throughout the observations, so ∆ν res = 4.785 kHz or ∆V res = 4.37 km s −1 . This resolution is acceptable for hydrogen RL which in the present observations was of primary interest. However the same cannot be said for carbon RL. Being heavy and considering its origin from cold regions its line width could be completely contained within this resolution. So the carbon RL is considerably smoothed out. 
Data Analysis and Calibration
The frequency switching per second resulted in two sets of power spectra corresponding to different settings of LO, LO1 and LO2. Conventionally spectra corresponding to LO1 are called T on and the other as T of f . A simple T on /T of f − 1 eliminated the background continuum power simultaneously correcting for the gain variation across the band. A folding of T on /T of f − 1 would average the switched spectra further giving a 1/ √ 2 improvement in rms. Due to presence of interference the spectra(T on /T of f − 1) had to be intermittently inspected during averaging. This was done using an algorithm (Baddi 2011a ) which detected interference and clipped it. The clipped portion was replaced by noise of equivalent standard deviation corresponding to the spectrum plus a baseline connecting the average of a few channel values adjacent to the two sides of the interference infected region.
ORT data was processed in this manner. Further the folded spectra were corrected for baselines by polynomial fitting avoiding the regions of astronomical lines. Calibration of the spectra was done by performing power measurements on the source and cold sky.
T on or T of f is a measure of continuum power. T on /T of f − 1 gives the line temperature in units of (T L /(T C + T e )). To express the line in o K it is necessary to know the value of continuum temperature T C . When the telescope is pointed towards a source the power level in T on or T of f also includes the electronic+spill over contribution T e . With this the temperature(T onsrc ) corresponding to T on or T of f when the telescope is on the source is,
Where 0.65 is the beam efficiency of ORT. Similarly when the telescope is pointed towards the cold sky(sufficiently away from the source towards a cold region in the sky keeping the declination constant) we have,
Using these measurements(which are power levels in dBm) the continuum temperature T C can be obtained as,
where T coldsky = 36K and T e = 100K. This value for T e also includes the spill over contribution. A useful expression for T C in terms of measured power P in dBm is,
Ponsrc−P of f src
Now calibration is given by,
The final spectrum is multiplied by T C + T e to calibrate the line in 
Distribution of ELDWIM in the inner Galaxy
Kinematical distances to ELDWIM clouds were obtained from a Galactic rotation curve (Sofue et al. 2009 ) using the V LSR of H271α RLs. Distribution of these clouds in the plane(b=0 o ) of the Galaxy has been shown in Figure 9 . Due to observed V LSR of clouds above and below the plane there is a similar distribution in these regions as well. The width of the lines indicates an upper limit on the spread of gas along the line of sight. The FWHM of the hydrogen lines mostly lie within 20-60 kms −1 . The profiles also seem to lack pressure broadening (Brocklehurst & Leeman 1971; Shaver 1975) due to absence of extended wings. All the profiles are compatible with a gaussian fit. From this, one can deduce that the number density of electrons n e to have an upper cutoff of 10cm −3 (Baddi 2011b; Baddi 2012) in ELDWIM. At this density and frequency the pressure broadening contribution is ∼ 10 kms −1 . The average error on the hydrogen line widths is contained within this.
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